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METHOD FOR THE REPAIR OF THE INSIDE OF TM.qTAT.T.F P CONDUTTfl 

The invention described herein relates to method for 
the repair of the inside of installed conduits. Such 
conduits are, for example, supply and drain pipes for water 
or gas in residential, industrial and public installations up 
to an 0, of approximately 200 mm; included in this are 
residential and industrial waste water lines. 

The problem of incrustation of these conduits has been 
long known. Such incrustations are mainly based on calcium 
deposits from water, formation of rust in the conduit, other 
precipitates from the water, reaction products between sub- 
stances contained in the water and the metal of the conduit, 
etc. Combinations of the known effects are also known. 

Such incrustations are particularly annoying in 
connection with conduits which are inside walls or laid in 
the ground; this type of laying of conduits is the one more 
customary today. In connection with conduits which are laid 
in the open it is possible, if required, after removal of a 
part of the conduit, to clean the sections ahead and behind 
the opening mechanically by means of brushes which are pulled 
through or similar devices. 

British GB A 2 14 0 337 teaches and claims a method 
according to the same species- Characteristic herein is that 
the cleaning flow as well as the resin mix flow pulsingly 
flow through the conduit to be repaired. Furthermore, size 
and amount of the abrasive particles added to the cleaning 
flow are not defined and the addition of adhesive materials 
to the repair resin also with particle sizes defined is not 
mentioned. 

In accordance with the present invention it is just 
this combination of special additives which results in a 
satisfactory cleaning and even, well-adhering coating with 
resin of the inner wall of conduits, even without pulsing of 
the carrier flow. 
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In contrast to the method discussed just now, the 
method for cleaning and re-coating of the inner walls of 
utility water according to the invention basically differs in 
that it is optimized as a total method and thus leads to 
assured results* 

Already, installed utility conduits are cleaned today 
by means of compressed air with or without the addition of 
sand, and such pre-cleaned conduits are already being dusted 
with reactive resins by means of compressed air. However, 
the inventors of the method described here have had the 
experience that most of the Cleaning of this type primarily 
is based on individual knowledge of a routine type. Only the 
combination of the process steps in accordance with the 
method of the invention defined in the claims with the use of 
the adhesive resin also characterized in the claims results 
in a method for cleaning and interior coating of utility 
conduits which has a sufficiently assured effect. The final. 
goal of this development is intended to be the set-up of 
computer-controlled installations . 

In connection with a relatively known cleaning method 
on a primarily routine basis, compressed air is applied to 
the conduit to be cleaned by compressor installations which 
are mobile, if required* During a first phase, pre-drying is 
performed only by means of air warmed by compression. 
Subsequently, in a second phase, sand is added to the air 
flow. It is important that the air-sand mixture is conducted 
through the conduit with a spiral movement; movement of the 
mixture in a normal way is particular considered to be 
ineffective. 

During a third phase of the known method a reactive 
resin is sprayed into the conduit and distributed therein, 
again by means of a spirally moving compressed air flow. 

Furthermore, the method of the invention also differs 
in regard to the techniques of the method steps: 



3/15/2005, EAST Version: 2.0.1.4 



wo 89/00481 



3 



PCT/EP88/00586 



- heating of the conduit system for drying is not 
required because the water absorption power of the pre-dried 
air greatly increases during expansion. 

- a spiral movement of the air-sand mixture appears 
not necessary when working under overpressure; additionally, 
only during this step of the method of the invention heating 
of the conduit system is achieved which is, compared with the 
methods of the state of the art, advantageous in respect to 
energy. 

- coating of the inside takes place by adding the 
processed resin to the conduit in the form of plugs; 
atomization of the resin before setting is to be avoided as 
much as possible. 

A considerable chemical difference of the adhesive 
resin for the inner coating in accordance with the invention 
in respect to the known coating media is to be noted: the 
resin used according to the invention contains at least 5% by 
weight of oxidic adhesives, preferably SiO aerosols and 
shows a viscosity of > 2 • 10 m Pa*s (25'C) prior to being 
fed into the conduit which was heated in the meantime. 
According to observations made by the inventors, conduits can 
be coated with this adhesive resin in the direction of flow 
of the water as well as against it with satisfactory results. 

The method of the invention for the accelerated 
cleaning and re-coating of the inner wall of a water line is 
characterized by the following method steps: 

- Drying of the inside of the line by flow-through of 
pre-dried compressed air, 

- Removal of interior coatings by flow-through of a 
mixture of compressed air and particles of an abrasive medium 
with a mean exterior diameter of > 0.8 mm and a specific 
weight of > 3.0 g • cm in an amount of >1.0 g • Nm , the 
mixture flowing through the line with a mean speed of > 10 m 

• s , relative to normal pressure, and 
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- Blowing out the line by means of pre-dried 
compresseG air. 

In the said method, dry silicate sand having grain 
size limits between 0,8 to 8 mm, preferably of 2 to 4 mm, is 
advantageously used as abrasive medium in a proportion from 1 
to 100 g/Nm of air. In the same method the theoretical 
velocity of the air-sand mixture in the conduit is 
approximately 50 m/s, relative to normal pressure. 

During cleaning the overpressure in the system is at 
least > 1 bar, preferably > 2bar, relative to normal 
pressure . 

It is furthemiore advantageous that the addition of 
the adhesive resin, after it has been prepared, takes place 
in the form of plugs. 

The adhesive resin to be used in accordance with the 
invention contains a solvent-free 2-component resin and at 
least 5% by weight of finely dispersed inorganic oxidic 
adhesives having a mean outer diameter of < 0.08 mm, the 
viscosity of the adhesive resin at 25* being at least 2 • 10 
m Pa*s. 

The said 2-component resin is, preferably an epoxy 
resin with a hardener and contains as oxidic adhesives 
particles primarily of SiO with a lower grain size limit of 
approximately 10 lim. 

As an example of the method according to the 
invention, use of the same for cleaning the supply water line, 
for a private swimming pool is being reported. 

After closing off all branch lines the inlet and 
outlet of this conduit were opened a day earlier. 

On the day of operation itself the conduit was first 
pre-dried with compressed air from a construction compressor. 
The compressed air was pre-dried in a moisture separator 
before entering the conduit. 

The required amount of air was calculated (as was 
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subsequently done in connection with the cleaning and 
coating) froni the table below: 



NW 


15 


mm 




1/2" 


Conduit length up to 100 n 


3 

7.5 m^^/min. 


NW 


20 


mm 




3/4" 


ditto 


7.5 m /min. 


NW 


25 


mm 




1" 


ditto 


3 

7.5 m /min. 


NW 


32 


mm 




5/4" 


ditto 


3 

10.0 m /min. 


NW 


40 


mm 




1 1/2" 


ditto 


3 

14.0 m /min. 


NW 


50 


mm 




2" 


ditto 


3 

17.0 a /min. 


NW 


65 


mm 




2 1/2" * 


ditto 


3 

24.0 m /min. 


NW 


80 


mm 




3" 


ditto 


3 

26.0 m /min. 


NW 


100 


mm 




4" 


ditto 


3 

30.0 m /min. 


NW 


125 


mm 




5" 


ditto 


3 

35. 0 m /min. 


NW 


150 


mm 




6" 


ditto 


3 

45.0 m /min. 



However, the amounts of air indicated can vary greatly 
depending on the amount of branch lines and the degree of 
incrustation of the conduit. 

In the present case the total length of the conduit was 
approximately 70 m; it mainly consisted of 1" and 1 1/2" 
pipes. The conduit was partially embedded and partially laid 
underground outdoors. 

Pre-drying took approximately 30 minutes. A special 
separator was installed at the conduit outlet; the fine solid 
material exiting (apparently mainly calcium deposits and 
rust) entered a special separator. 

Then a feeding device for the abrasive medium (dry 
regular sand with a grain size of 2 to 4 mm) was installed in 
the conduit between the compressor and the air inlet. A 
separator with a cyclone separator with pressure gauge and 
regulating valve was installed at the air outlet. Then work 
was done for approximately 8 minutes at a mean overpressure 
of approximately 1 atmosphere at highest compressor output 
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and greatest abrasive medium feed. At the end of blowing 

approximately 200 kg of abrasive medium had been blown 

through the conduit to be cleaned. At the end of blowing the 

air exiting at the separator had a temperature of '50'C. 

After a short period of blowing out, batches 

consisting of 4 kg adhesive resin each of the following 

composition were prepared; the resin was prepared so that it 

4 

showed a viscosity of more than 2 • 10 Pa«s at approximately 
25 "C. The batches then were poured in the form of plugs into 
the air inlet (vertical) at the beginning of the conduit. 
The compressed air was immediately connected and the plug was 
then blown until clear resistance was no longer noted. Then 
another resin plug was inserted, etc, for a total of four 
times. Only at that time was discharge of resin from the 
end of the conduit noted. 



Basic Composition of the LSE Coating 



Epoxy resin: Bis-A or bis-A/F type 
Hardener: Aliphatic polyamine adduct 

Titanium dioxide 
Ferric oxide red 
silicate filler 
Thixotropy (silicate) 



47% by weight 
19% by weight 

4% by weight 
10% by weight 
15% by weight 

5% by weight 



TOTAL 



100% by weight 



Finally, blowing was done for 30 minutes and the 
conduit was closed on top and bottom at the end of the 
blowing time. 

Two days later the conduit was reconnected to the net 
and was thoroughly flushed initially. 

Filling the pool after cleaning the conduit took 
approximately eight hours and resulted in clear water; prior 
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to cleaning filling took more than 14 hours and the water was 
colored rust-red at times. 



3/15/2005, EAST Version: 2.0.1.4 



wo 89/00481 



PCT/EP88/00586 



PATENT CIATMS 

1. A method for the repair of the inside of installed 
conduits, characterized by the following method steps; 

- drying of the inside of the line by flow-through of 
pre-dried compressed air, 

removal of interior coatings by flow-through of a 
mixture of compressed air and particles of an abrasive medium 
with a mean exterior diameter of > 0-8 mm and a specific 
weight of > 3.0 g • cm in 'an amount of >1.0 g • Nm , the 
mixture flowing through the line with a mean speed of > 10 m 
•s , relative to normal pressure, and 

- blowing out the line by means of pre-dried 
compressed air. 

2. A method in accordance with patent claim 1, 
further characterized in that 

- blowing out of the line by means of pre-dried and 
pre-heated air is conducted until the outside temperature of 
the line is >40*C, 

and in that 

- subsequently the interior coating of the line is 
performed by means of blowing in and blowing around of 
adhesive resin by means of compressed air, the adhesive resin 
being a solvent-free, self-setting resin with at least 5% by 
weight of inorganic oxidic adhesives with a mean diameter of 
< 0,08 mm. 

3. A method in accordance with patent claim 1, in 
which the abrasive medium particles have a mean diameter of 
0.8 to 8.0 mm, preferably one of 2 to 4 mm. 
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4. A method in accordance with patent claim 1, in 
which the mean air velocity is > 50m/s, relative to normal 
pressure. 

5. A method in accordance with patent claim 1, in 
which the overpressure in the conduit is > 1 bar, preferably 
> 2 bar, relative to normal pressure. 

6. A method in accordance with patent claim 1, in 
which the addition of the adhesive resin after its 
preparation takes place in the form of plugs. 

7. A method in accordance with patent claims 1 and 2, 
characterized in that the pressure difference required for 
the flow through the line is created at least partially by 
drawing off the air at the end of the line, i.e. by means of 
a vacuum. 

8. An adhesive resin for use in the method according 
to patent claim 1, containing 

a solvent-free 2-component resin, in particular an 
expoxy resin with hardener, and 

- at least 5% by weight of finely dispersed inorganic 
oxidic adhesives having a mean outer diameter of < 0.08 mm, 
the viscosity of the adhesive resin at 25* being more than 
•2-10 m Pa*s. 

9. Installation for performing the method in 
accordance with patent claims 1 to 7, including, besides the 
compressor for the compressed air, 

- a distributor for the compressed air, from which 
compressed air can be injected into the conduit system to be 
cleaned at a plurality of outlets by means of respective 
regulating valves; 
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- a feeder, by means of which the flow of compressed 
air to a branch of the conduit syster. car. be charged with a 
granular abrasive medium, and 

- a separator in which the air coming out of the 
conduit system is cleaned and the separated solid particles 
can be separated by means of a cyclone into abrasive medium 
particles and rust and/or separation particles. 
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